Functional outcome after subarachnoid hemorrhage (SAH) has significantly improved over the past decades but secondary complications such as delayed cerebral ischemia (DCI) continue to take their toll [1] . In fact secondary complications are major determinants of outcome in neurocritical care [2] . Improving the detection of DCI has a high yield since it is frequent (approximately 25-40% of patients with SAH), has a significant impact on outcome, and is potentially treatable when diagnosed in a timely fashion [3] [4] [5] [6] . Treatment includes hypertensive hypervolemic therapy, nimodepine per mouth, intraarterial or intrathecal calcium channel blockers, and angioplasty. Most crucial for the effectiveness of these interventions is the timing of starting them.
To this date diagnosis of DCI at most institutions relies primarily on changes in the clinical examination and TCD, both of which are clearly limited and inadequate in a large portion of patients. Symptoms from DCI are extremely variable depending on the affected brain tissue and particularly in patients with high Hunt Hess grade, and therefore a poor baseline neurological exam, clinical changes may be extremely difficult to detect [3] . TCD, which are usually only obtained once a day, have been shown to have poor specificity and sensitivity for DCI [7] [8] [9] [10] [11] [12] .
This has led to the development of a number of ancillary diagnostic tests primarily to increase the sensitivity to detect DCI prompting angiographic confirmation. Most of these tests, such as CT angiography, MRI, or conventional angiography, have a poor temporal resolution or in other words cannot be obtained continuously. The ideal diagnostic test would have a very high sensitivity with reasonable specificity. It should be continuous and automatically alert physicians to initiate the appropriate next steps: first confirm the suspicion with a test that has a high specificity, and second initiate appropriate treatment if DCI secondary to vasospasm is confirmed.
Quantitative analysis of continuously recorded digital EEG data has the potential to offer many of these requirements. Prior studies have demonstrated that EEG changes can be seen with brain that is underperfused [13] [14] [15] . Actually, with decreasing perfusion sequential EEG changes are observed while brain tissue initially is in a state of reversible and then later irreversible brain injury [16] . A number of quantitative EEG parameters have been shown to correlate with DCI and vasospasm after SAH [17, 18] and may indicate this secondary complication up to 2 days prior to other tests [17] . However, all of these prior studies were conducted in an artificial study setting, which is one of the reasons that this technique is not widely used. What remains to be solved is a practical way to integrate this test into daily clinical practice.
Rathakrishnan and colleagues report in this issue of Neurocritical Care on a first attempt to integrate qEEG into the daily clinical routine of managing SAH patients in the Neuro ICU. They studied of a subgroup of 12 SAH patients deemed at high risk for DCI and found increasing accuracy when comparing predictions for clinical deterioration made purely on clinical data versus clinical data together with qEEG findings. Prediction of clinical deterioration improved from 40 to 67% with the use of qEEG data and clinical improvement from 8 to 50%. In a small subset of these patients, EEG predicted clinical changes more than 24 h prior to changes of exam findings. Interestingly the qEEG parameter was promising in tracking treatment response and recurrence of DCI. While being very preliminary, this study is remarkable since it is the first to make an effort to determine the real-world practical value of qEEG monitoring in these patients.
It is unclear why the authors introduce a completely new qEEG parameter and do not compare this parameter to previously established EEG tools such as relative alpha variability [17] or alpha delta ratios. [18] Relative alpha variability scores in particular have quite a body of evidence studying their significance in other types of acute brain injury and predictive power compared to long-term functional outcome [19, 20] . Future studies will benefit from comparing the value of different qEEG parameters.
The true real-world test for this technique would be to determine the accuracy of predictions when paired up with qEEG triggered angiography. Many questions remain and the biggest concern is the specificity. A test with frequent false positive alarms will lead physicians to disregard the technique and potentially put the patient at increased risk from unnecessary imaging tests requiring in-hospital transportation, renal injury from iodine load, and increased radiation exposure. Very careful evaluation of the effects of hydrocephalus, medications, seizures, and ICP crises on qEEG variables are needed. Studies will have to compare all previously described qEEG parameters to identify the most accurate one. EEG data needs to be analyzed with and without preprocessing by automated artifact rejection algorithms. Expected changes from interventions need to be systematically evaluated.
The potential of utilizing continuously processed qEEG data for brain injured patients is tremendous, ideally leading to automated neurotelemetry in the future. These data will need to be incorporated with the vast amount of other physiologic monitoring data generated in the ICU setting. The greatest challenge for integrating these data into clinical practice is the danger of information overload which is a common occurrence for ICU physicians and nurses [2, 21] . Clinical informatics tools need to be developed to provide digestible data that would lead to management changes that potentially improve outcome. These data streams could continuously test preformed hypothesis such as ''is there DCI?'' and should incorporate quantified EEG parameters.
